Synthesis of peptide macrocycles using unprotected amino aldehydes.
This protocol describes a method for synthesizing peptide macrocycles from linear peptide precursors, isocyanides and aziridine aldehydes. The effects of the reaction components on the efficiency of the process are discussed. Macrocyclization is exemplified by the preparation of a nine-membered ring peptide macrocycle. The product is further functionalized by nucleophilic opening of the aziridine ring with a fluorescent thiol. This transformation constitutes a useful late-stage functionalization of a macrocyclic peptide molecule. The experimental section describes the selection of the required starting materials, and the preparation of a representative aziridine-2-carboxaldehyde dimer. The synthesis and isolation of the peptide macrocycle can be accomplished in 6 h, and the ring-opening requires approximately 6-8 h. The aziridine-2-carboxaldehyde reagent is commercially available or can be synthesized from readily available starting materials in approximately 4 d. The strategy described is not limited to the specific peptide, isocyanide, aziridine aldehyde or nucleophile used in the representative synthesis.